Clonal analysis of immunoglobulin mRNA in rheumatoid arthritis synovium: characterization of expanded IgG3 populations.
Plasma cells secreting IgG, M, and A abound in the synovium of patients with rheumatoid arthritis, yet their immunoglobulin repertoire and clonal relationship remain to be elucidated. Locally synthesized immunoglobulins probably contribute to the chronic joint inflammatory processes which are characteristic of these patients. To determine whether B lymphocyte proliferation contributes to the synovial plasma cell infiltrate, the clonality of IgG mRNA in individual synovial biopsies from an actively inflamed joint of patients with rheumatoid arthritis was investigated by a combination of cDNA length analysis and DNA sequencing. Particular sizes of immunoglobulin cDNA, detectable in subclasses 1, 3, or 4, were expressed in most synovial biopsies from one patient, suggesting their origin from expanded clones present in each biopsy. To prove a clonal relationship between recurrent cDNA lengths, immunoglobulin cDNA was cloned from three regions of synovium in three patients. The sequence of clones with a recurrent cDNA length was determined. An IgG3 clone found in most synovial biopsies of one patient was encoded by an unmutated copy of the V(H)1 gene, DP7. In contrast, IgG3 clones encoded by mutated versions of the V(H)3 gene DP49 or the V(H)4 gene DP63 were expanded in the other two patients. Different somatic mutants of these clones were isolated from different sites in these patients. The ratio of replacement/silent somatic mutations in these two families of clones suggests that the selective clonal expansion in the synovium of patients with rheumatoid arthritis is due to an antigen-driven immune response.